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Projected rotational velocities (v sini) are presented for a sample of 350 early 
B-type main sequence stars in the nearby Galactic disk. The stars are located 
within ~ 1.5 kpc from the Sun, and the great majority within 700 pc. The 
analysis is based on high-resolution spectra obtained with the MIKE spectro- 
graph on the Magellan Clay 6.5-m telescope at the Las Campanas Observatory 
in Chile. Spectral types were estimated based on relative intensities of some key 
line absorption ratios and comparisons to synthetic spectra. Effective tempera- 
tures were estimated from the reddening-free Q index, and projected rotational 
velocities were then determined via interpolation on a published grid that corre- 
lates the synthetic full width at half maximum of the He I lines at AA4026, 4388 
and 4471 A with vsini. As the sample has been selected solely on the basis of 
spectral types it contains an selection of B stars in the field, in clusters, and in 
OB associations. The v sin i distribution obtained for the entire sample is found 
to be essentially flat for vsini values between - 150 km s _1 , with only a mod- 
est peak at low projected rotational velocities. Considering subsamples of stars, 
there appears to be a gradation in the vsmi distribution with the field stars 
presenting a larger fraction of the slow rotators and the cluster stars distribution 
showing an excess of stars with vsini between 70 and 130 km s _1 . Furthermore, 
for a subsample of potential runaway stars we find that the v sin i distribution 
resembles the distribution seen in denser environments, which could suggest that 
these runaway stars have been subject to dynamical ejection mechanisms. 

Subject headings: stars: early-type, fundamental parameters, rotation 



1. Introduction 



O and B type stars, with typical values of projected rotational velocities (v sinz) around 
100 kins -1 and higher, have the largest average v sinz values among all main-sequence stars. 
Stellar rotation appears to be a fundamental parameter constraining the formation of these 
massive stars and the environments in which they are born, as well as their subsequent evolu- 
tion. For instance, there is observational evidence that stars formed in denser environments 



tend to rotate faster than those formed in associations (jWolff et all 120071 ) a nd for O and B 
stars in the field the prop ortion of slow rotat ors seems to be even higher (see iHuang &: Gies 
20061 for open clusters and lDaflon et a/.ll2007l for the Cep OB2 association). In addition, rota- 
tion may modulate the formation of massive field stars. lOey fc Lambl (120111 ) cite this trend, 
together with additional empirical evidence based on the stellar clustering law, IMF, and 
direct observations, as evidence that significant numbers of field massive stars form in situ, 
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i.e., they were not born in clusters. Also, rotation might help in understanding the origin 
of runawa y stars. V sini distributions of runaway stars have not been much studied in the 



literature. iMartinl (120061 ) studied the vsini distribution of high latitude OB runaway stars 
and noted the lack of slow rotators compared to a field sample. This was interpreted in that 
study as evidence that those runaway stars might have been ejected from OB associations. 

The study of v sin % distributions of samples of OB stars born in different environments, 
such as clusters, OB associations or the general Galactic field, and selected without bias 
concerning cluster membership, can be used to probe the interplay between star formation 
and stellar rotation. In this paper we analyse such a sample; we present the spectroscopic 
observations and a first characterization of a sample of 350 OB stars located within ~ 2 
kpc from the Sun. The goal of this study is to define the stars in terms of their effective 
temperatures, along with their projected rotational velocities, with the emphasis on the 
vsini distributions from stars in different environments. These stars will be analysed in 
terms of their chemical composition in a future study. This paper is divided as follow: 
Sect. [2] describes the observations and sample selection; Sect. 13.11 selects from the observed 
sample the binary or multiple stars; Sect. 13.21 discusses the derived effective temperatures 
and spectral classification for the sample. Finally, projected rotational velocities are derived 
in Sect. HJ In Sect. |5]we discuss the vsinz distributions obtained for the studied sample and 
in Sect. [6] we present the conclusions. 



2. Observations and the Sample 



Based on the spectral type as the s ole criterion, we selecte d 379 09 to B4 main sequence 
stars from the HIPPARCOS catalogue ( jPerryman et a/.ll2007l ). High-resolution spectra were 
then obtained for these stars on January 8, 9 and April 8, 2007 with the MIKE spectro- 
graph at the Magellan Clay 6.5 m telescope on Las Campanas observatory in Chile. MIKE 
( IBernstein et a/.ll2003f ) is a double echelle spectrograph that registers the whole spectrum on 
two CCDs (red side A4900 — 9500 A, and blue side A3350 — 5000 A) in a single exposure. 
Here, the blue spectra are analyzed as these contain most of the diagnostic spectral lines 
needed for estimating vsini, spectral type, and the effective temperature (T e ff) of the star. 
The spectral resolution of the observed spectra is R ~ 55, 000, and were obtained using a 
slit width of 0.7 arcsec. 



In order to minimize possible evolutiona ry effects on the v sin i and given that the He I 
line width calibration adopted in this study (jPaflon et al\ 120071 . Section 4) is valid for main 
sequence stars, we screened the observed spectra in order to exclude all evolved stars from the 
sample. The Balmer lines and other spectral features which are sensitive to surface gravity 
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such as, the line ratios A4686 He II/A4713 He II (stars with spectral types 09-BO), and 
A4552 Si ill/ A4387 He I (stars classified as Bl or later), were used as the primary luminosity 
criteria. Our final sample consists of 350 stars and is expected to contain only main sequence 
stars and not giants or supergiants. 

The observed sample of stars is displayed in Fig. [1] in terms of their Galactic longitude 
and heliocentric distance projected onto the Galactic plane. The stars in the sample are all 
nearby (~ 80% is within 700 pc) and relatively bright (V ~ 5 — 10). Spectra with signal- 
to-noise ratios of the order of 100 were achieved with short exposure times ranging from a 
few seconds to a few minutes. The spectra were reduced with the Carnegie Observatories 
python pipeline^ and followed standard data reduction procedures: bias subtraction, division 
by flat field, wavelength calibration. In addition, small pieces containing the lines of interest 
were manually normalized to a unit continuum using the task continuum in IRAF@. Sample 
spectra are shown in Fig. [2] in the spectral region between AA4625 — 4665 A, which contains 
spectral lines of C, N, O and Si. The spectra are shown for 5 target stars and these are 
displayed in order of increasing temperature. 



3. Stellar Characterization 
3.1. Identification of Spectroscopic Binaries 

It is likely that most massive OB stars form in clusters or associatio ns, with the proba- 



bility of a star forming with a companion being high. The recent study by lOudmaijer fc Parr 



(120101 ). for example, found a binary fraction of ~ 30% in their photometric survey of B and 
Be stars. A first objective in this study is to identify those stars, among the 350 stars 
observed, that show spectral signatures of binary or multiple components. This was done 
through a careful visual inspection of their spectra. Single-line spectroscopic binaries are 
not detected here, as the spectra are only from single epoch observations. Spectroscopic 
binaries will be discarded from further analysis in this study since the methodology here is 
most appropriate for spectra showing a single component. 

Some stars in our sample were identified as clearly having double, multiple or asymmetric 
spectral lines. In addition, some stars in our sample which were found to be binary or multiple 
systems in the large s urvey of stellar multiplicity within the HIPPARCOS catalogue by 



Eggleton fc Tokovininl (120081 ) and/or appeared as binaries in the study of OB star variability 



Available at |http : / / obs . ca rnegiescience . edu/Code/mike 



2 http:/ /iraf.noao.edu/ 
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Fig. 1. — Polar plot showing the positions of the sample stars projected onto the Galactic 
plane. The radius is limited to 1 kpc and the concentric dotted circle represents the distance 
of 0.7 Kpc, within which ~80% of the stars in our sample are located. The open red circles 
are spectroscopic binaries/multiple systems identified in our sample. Values for distance of 
the stars are more uncertain beyond 0.5 kpc of the Sun. 



- 6 - 



x 

ZS 



2.4 
2.2 
2.0 
1.8 
1.6 
1.4 
1.2 
1.0 



HIP 85720 
T(Q) = 32420 K 



I I I 



z O z 

1 I I I 
I I I I 
I I I I 



U O 

I I 

I I 

I I 




HIP 36615 
T(Q) = 26530 K 



HIP 23060 
T(Q) = 23280 K 



HIP 24618 
T(Q) = 18980 K 







HIP 53018 
T(Q) = 16540 K 



4620 



4630 



4640 4650 
Wavelength (A ) 



4660 



4670 



Fig. 2. — Example spectra of five sample stars in the region AA4625 — 4665 A. Some spectral 
lines are identified. The spectra were arbitrarily displaced in intensity for better viewing. 
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based on HIPPARCOS photometry bv ILefevre et all (12009h . Table Q] lists 78 stars culled 
from the sample as spectroscopic binaries or multiple systems, representing 22% of the stars 
in our sample. Column 1 has the star identification, column 2 lists the spectral types 
from SIMBAD§ In column 3 stars are classified as 'SB', if they were found here to be a 
spectroscopic binary or multiple system and 'asym', if they exh ibit ed asymmetric line p rofiles; 
ET08 and Lef09 if they were in feggleton fc Tokovininl fj2008h or ILefevre et a/1 fl2009h . The 
stars in Table 1 will not be analyzed in the remainder of this paper. 



3.2. Spectral Types and Effective Temperatures 



The spectral types of the stars were determined based on the classification system pre- 
sented in the Atlas of OB stars by IWalborn fc Fitzpatrickl ( 119901 ) . Relative intensities of 
some key absorption line ratios such as: A4471 He I / A4481 Mg ii; A4630 N II / A4631 Si 
IV; A4641 N ill / A4643 N II, and A4649 C ill / A4650 O I were used to assign spectral types. 
In order to map the Walborn & Fitzpatrick spectral types into our sample, a small grid 
of non-LTE synthetic spectra of two spectral regions, AA4450 - 4490 A and AA4630 - 4700 
A were computed for T e f/s between 15,000 - 33,000K, logarithmic of the surface gravity 
logg = 4.0, and solar composition. The theoretical spectra were calculated with the codes 
TLUSTY and SYNPL0T faubenvl Il988l : lliubenv fc Lanz! Il995l ). The Walborn & Fitzpatrick 
standard star spectra were then visually matched to their closest synthetic counterpart in 
the grid; spectral types assigned as 09, B0, Bl, B2, B3, B4 and B5 were found to correspond 
to model spectra with T e// 's of 33,000K; 30,000K; 25,000K; 20,000K; 18,000K; 16,000K and 
15,000K, respectively. 

Synthetic and observed spectra were then compared by visual inspection in order to 
assign spectral types for the target stars. The goal was simply to determine an appropriate 
spectral type to each star, and not to match in detail the observed and theoretical spectra 
in a fine analysis. Since a fraction of the stars in our sample have spectral lines somewhat 
blended by rotation, synthetic spectra were convolved for v sin i (in steps of v sin i = 50 km 
s _1 ) in order to aid in the assignment of spectral types of broad lined stars. Spectral types 
for the target stars are listed in Table |2] (column 2). 

Effective temperatures fo r the stars wer e estimated from a calibration of the classical 
reddening free parameter Q (jJohnsonl Il958l ; Q = (U — B) — X ■ (B — V), where X = 
E(U — B)/E{B — V)). In order to esti mate T e ff for the sam ple stars in this study we will 



adopt the T(Q) calibration presented in lMassey et al\ (Il989h and defined below 



3 http:/ /simbad. u-strasbg.fr 
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logT e// = 3.994 - 0.267 ■ Q + 0.364 ■ Q 2 



A T(Q) calibration has also been proposed by iDaflon et all (11999I ). However, a large 
number of stars in the sample studied here are much cooler than the validit y range of the 



Daflon et al. calibration. Figure [3] shows as a solid blue line the calibr ation by iMassev et al 



(119891 ) for the Q-interval of the stars in this study. The calibration by IDaflon et al\ (119991 ) is 
also shown in Fig. [3] as black dashed line, for comparison. The average differences between 
the two calibrations are relatively small: (AT e ff) = —380 K and o = 177 K, for Q- values 
ranging between —0.62 and —0.87; and (AT e //) = +583 K and a = 405 K for Q-values 
between —0.61 to —0.53. Effective temperatures for those stars with measured radius from 



Code al\ ( 119761 ) are shown by red circles in Fig. [3j The overall agreement of the lCode et al. 



(119761 ) results with the calibrations is generally good but with significant scatter, which is 
indicativ e of the uncertainties when using the Q-index as a temperature indicator. More 
recently, iPaunzen et al\ (120051 ) also presented a calibration for the Q-index with the effective 
temperature a nd th e T x Q relation in that study is quite similar to the one derived in 
Massev et all Jl989h . 



The Johnson color indices (U — B) and (B — V) for the studied stars were obtained from 
Mermilliodl (119871 ) . For those 57 stars in the sample without pu blished Johnson photometry, 



UBV colors were computed from S tromgren photomet r y from lHauck fc Mermilliodl ( 11980 



19981 ). using the transformation in lHarmanec fc Bozid (120011 ) . In addition, there were 41 
remaining stars in our sample for which there was no available photometry in the literature, 
and in t hose cases we relie d on spectral types in order to obtain the intrinsic colors from the 
tables in Fitzgerald! (Il970f ) and then estimate Q. In columns 3, 4, and 5 of Table 2 we list the 
V magnitudes, the Q parameters, and the derived T e ffs for 272 stars of the observed sample. 
The estimated T e ff's here are good for the purpose of a rough stellar characterization of our 
sample and, in particular, these suffice for a solid derivation of v sin i values since the grid 
of synthetic spectra used here (Sect. HJ) has been computed for steps of 5,000 K in T e ff. 



4. Projected Rotational Velocities 



Projected rotational velocities for the targets were estimated from measurements of the 
full width at half maximum (FWHM) of 3 He I lines at A4026 A, A4388 A and A4471 A. 
The FWHMs of the He I line profiles were measured using the I RAF package splot, using 
a procedure consistent with that adopted in IDaflon et al\ ( 120071 ): the continuum level was 
marked at the line center, and the half-width of the red wing was measured at the half- 
maximum and then doubled in order to derive the FWHM. Figure |H shows examples of the 
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Fig. 3. — The T(Q) calibration from Massey et all (119891 . solid blue line) which was adopted 
in thi s study to est i mate effective temperatures for the target stars. The Q-index calibration 
from iDaflon et al\ (119991 ) is also shown for comparison (black dashed line) . T he red filled 
circles represent the stars with measured radius and effective temperatures in ICode et al. 
jl97fih . 



- 10 - 



sample He I lines for the observed stars HIP 73624 (black continuous line) and HIP 33492 
(red dashed line). 

The measured FWHM were converted to v sin i's via int e rpolat ing in the grid of synthetic 



FWHM of He I lines presented in Table 2 of iDaflon et al\ (120071 ) for the adopted effective 



temperature of each star. The synthetic He I profiles in that study were computed in non 



LTE using the codes DETAIL ( Oiddingsl Il98lh an d SURFACE (Butler fc Giddingd llSSSQ and 



turbu lent velocity was kept as zero in the calculation of the synthetic profil es by 



es by 


Daflon et al. 


Simon-Diaz et al. 



( 120101 ) did a careful analysis and disentangled the effects of macroturbulence and rotation in 
line profiles by using Fourier Transform method and obtained macroturbulent velocities for 
early B-type dwarfs that are generally lower than 20 km s -1 , with a clear trend of decreasing 
for late B-types. In order to test the importance of neglecting macroturbulence in the syn- 
thetic FWHM of the He lines we did a test calculation including a gaussian macroturbulent 
velocity of 20 km s _1 . The results indicate that considering the uncertainties of the method 
adopted here, including macroturbulence at this level has negligible effect in the measured 
FWHM of the synthetic spectra of sample He I lines. 

The measured values of FHWM for the 3 He I lines used in the v sin i determinations 
are found in Table |2] (columns 6, 7, and 8); columns 9, 10 and 11 list the v sink's for each 
He line; columns 12 and 13, the final vsini values for the studied stars: these represent the 
average values and the standard deviations in each case. We note that fsini's were not 
derived for 6 stars wit h T^f/'s higher than 33,700 K, as they fell out of the validity of the 
vsini calibration from lDaflon et all ( 120071 ). 



Figure shows a comparison of the v si n i results i n this study with those from other 



determinations in the literature: results from 



Abt et all (120021 ) are represented as filled blue 



circles whi l e resu lts from the IWolff et all ( 120071 ) study are represented as red filled triangles. 
Abt et all (120021 ) derived v sin i for a sample of B stars of The Bright Star Catalogue with 
luminosity classes between I and V, using a calibra ti on for FWHM of He I and Mg II lines 
anchored on standard stars of lSlettebak et all (119751 ) . I Wolff et all (120071) obtained a r e lation - 



ship between FWHM and v sin i based on results from He I lines of 



Huang fc Giesl (120061 ). 



We note that the v sink's for the stars in common with Abt et al. ( 20021 ) are systematically 
lower than the ones here in the range between ~ - 90 km s _1 ((At> sin i) (This Study - Abt 
et al)= 9 km s _1 for 24 stars in common); higher than ours in the range between 90 - 150 
km s _1 ((Au sin i) (This Study - Abt et al.) > —15); and in ro ugh agreement for the largest 



vsini (except for one star). The v sinz's in [Wolff et all (120071 ) are mostly higher than ours, 
except for stars with the lowest v sini's. The average vsini difference (This study - Wolff 
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Wavelength (A) 



Fig. 4. — Sample spectra showing the 3 He I lines that were used to derive the projected 
rotational velocities for the target stars. The bottom spectra (black) in the three panels are 
for the star HIP 73624 with vsini = 17 km s _1 and the top spectra (red) are for the star 
HIP 33492 with vsini = 71 km s _1 . The spectra were arbitrarily displaced in intensity for 
better viewing. 



-12- 



et al.) is —26 km s 1 for 17 stars in common. Given the uncertainties in the determinations 
and the methods adopted, there is reasonable agreement between the three different studies. 



5. Discussion 

5.1. The Entire Sample 

We start our discussion by showing results for the derived effective temperatures for the 
stars. A histogram showing the distribution of effective temperatures for 272 OB stars is 
shown in Fig. |6j The effective temperatures of the targets sample peak around 17,000K, 
with most stars being cooler than 28,000K. 

Figure [7] illustrates the box plots for the v sin i values for the studied stars in each 
corresponding spectral type. The box extends from the lower to upper quartile values of the 
data, with a line at the median and a small box as the mean. The whiskers extend from the 
box to show the range of the data. The crosses are the outliers. An inspection of this figure 
indicates that the mean v sin % for each spectral type bin is roughly consistent with a constant 
value ac ross spectral type. T he average v sin % value computed for the studied sample is 98 



km s . iHuang fc Giesl (120061 ) also found a distribution of mean v sin i for cluster stars which 
is basically flat over a similar spectral type range, although their study also includes giant 
stars. Overall the mean vsini's obtained here for spectral types bins B0-B2 and B3-B5 are 



i n rou gh agreement with the average results for luminosity classes IV and V in lAbt et al. 



( 120021 ). (see Sect. H]for comparisons the wsini for stars in common in the two studies). 



The v sin % distribution of the current sample of 266 O and B stars is shown in top 
panel of Fig. [HJ The distribution has a modest peak at low v sink's (~ - 50 km s _1 ) 
but it is overall flat (a broad distribution) for v sink's roughly between - 150 km s -1 ; the 
number of stars drops for higher values of v sinz. As previously mentioned, the targets in this 
study were selected considering only their spectral types in the HIPPARCOS catalogue. The 
sample studied here includes both stars in clusters and OB associations, as well as isolated 
stars that can represent some sort of field population. 

One of the difficulties in making meaningful comparisons between rotational velocity 
distributions of stars in clusters versus stars in the 'field' is in defining what constitutes 
a 'field' star sample. This discussion is, in fact, related to the question of whether OB 
stars can form in isolation and if all OB stars, although isolated, belonged in the past to 
a cluster. The initial idea was that OB stars were only formed in clusters and associations 
but later on were ejected or dispersed into the Galactic field. There is growing evidence, 
however, that at a least a small fraction of the O stars may be born in isolation (or from small 
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Fig. 5. — A comparison between the v sin i's derived in this study for sta rs in common with 
other two studies in the literature: lAbt et all (120021 ) (blue circles) and [Wolff et all (120071 ) 
(white triangles). The solid line represents the locus of equal values. 
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Fig. 6. — Histogram showing the distribution of effective temperatures for the studied sam- 
ple. 
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Fig. 7. — Box plot for the studied stars in terms of the spectral type. The average vsini for 
the stars in each spectral type bin is roughly constant, even considering the least populated 
bins. 
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Fig. 8. — Histogram of v sin i distribution of our sample on the top panel. The bottom panel 
compares the normalized distribution of a subsample of stars in our sample with a magnitude 
cut in V = 6.5 a nd a sample with 312 field stars (spectral types 09-B4IV/V) culled from 



Abt et all (120021 ) . 
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molecular clouds). For instance. iKrumholz et al\ (120091 ) used a 3-D hydrodynamic simulation 
to show that the formation of isolated massive stars is possible; they successfully form a 
massive binary (having 41.5 M and 29.2 M Q ) from a 100 M molecular gas. One strong 



observ ational evidence that field OB stars may form in situ was presented by lLamb et al 



(120101 ). who foun d very low mass com panions around apparently isolated field OB stars in 
the SMC. Indeed, lOey fc Lambl (120111 ) cite several lines of empirical evidence to suggest that 
in situ field massive stars constitute a significant, and perhaps dominant, component of the 
field OB star population. 

Although samples of field stars are contaminated at some level with stars that are in 
the field now but were born in dense environments, a comparison of the v sinz's obtained 
for the entire sample st udied here with o ther samples taken as representative of the field 
population is of interest. lAbt et all ( 120021 ) provide the cornerstone work of the distributions 
of projected rotational velocities of the so-called field OB stars. The targets in that study 
were taken from The Bright Star Catalogue and also include stars that are members of 
clusters and associations. For the sake of comparison with a field sample that is representative 
of the spe c tral ty pes and luminosity classes of most of the studied stars, we culled from the 
Abt et al\ (120021 ) sample those stars with spectral types 09 - B4 and luminosity classes IV 
and V. The distribution of v sin i's for this subsample is shown as the dashed line histogram 
in the bottom panel of Fig. [BJ We thus selected those star s of our sample with V < 6.5 
which is the magnitude limit of The Bright Star Catalogue (jHoffleit &: Jaschek Ill982l ) and 
this subsample is also presented in the the bottom panel of Fig. |HJ A Kolmogorov-Smirnov 
test gives more than 90% of probability that both distributions are draw n from the same 
population. These results suggest that the vsmi distribution obtained from I Abt et all (120021 ) 
for the so-called field population is similar from the v sin % distribution of our sample brighter 
stars. 



5.2. Stars in OB Associations and Clusters 



The idea that stellar rotation of OB stars in clusters relates to cluster density has been 
put forward in previous studies in the literature. In particular, comparisons between the 
vsmi distributions of stars from clusters, OB associations, or the field have shown that 
stellar members of dense associations or clu sters rotate on average faster than m ember stars 



of unbound associations or the field (e.g. I Wolff et al\ 120071 ; iDaflon et al\ 120071). Previou s 



Wolff et al. 


(1982. 


2007 


); 



these studies confirm that there seems to be real differences between the v sin % distributions 
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of cluster members when compared to field; there are fewer slow rot ators in the clu sters when 
compared to the field, or, the stars in clusters tend to rotate faster. iGuthrid ( 119821 ). however, 
found the presence of a bimodality in his v sin i distribution: the cluster distribution was 
double peaked with one at vsini < 50 km s _1 and the other at Vsini ~ 225 km s -1 . 

A comparative study of the v sink's of all stars in our sample in connection with their 
birth environments (clusters/associations or field) is of interest but firmly establishing mem- 
bership is a difficult task as detailed and careful membership determinations are beyond 
the scope of this paper. Instead, in this study, we use literature results in order to select 
a subsample of stars for which there is secure information on their membership. For OB 
associations, this is based on the list of probable members fro m the census of OB asso ciations 
in the Galactic disk from the HIPPARCOS catalogue by de Ide Zeeuw et al\ (119991) ; and in 
the study of the stellar conte nt of the Orion association by Brown et al\ ( 11994 ). In addition, 
we searched the target list in iHumphreys fc McElroyl (119841 ) and found a few more targets to 
be association members. The stars in our sample members in higher density environments 
or clusters were obtained from cross checking the studied sample with the WEBDA open 



cluster database (Mermilliod & 



member list of Robichon et al. 



aunzen 



20031 ). In addition, we searched the open cluster 



1999). The membership information for each star can be 



found on column 15 of Table [2j 

Histograms showing the v sin i distributions for the culled subsamples of OB association 
and cluster members are shown in Fig. M (red dashed lined histograms). The black solid 
histograms represent a l a rger sample combining our sample with the sample of O and B 
stars from iDaflon et all (120071 ). In that paper, 143 OB stars members of open cluster, 
OB associations and 23 stars in H II regions have been observed in order to probe the radial 
metallicity gradient in Galactic disk. S ince the v sin z 's in t he present study were derived using 
the same grid and methodology as in lDaflon et all (120071 ). the discussion beyond this point 
will be based on the combined sample (black solid histograms) given better statistics. The 
distribution of usini's obtained for the stars in OB associations (top panel) has a relatively 
larger number of objects with v sin i's between 0-50 km s -1 and the number of stars declines 
smoothly with vsini. For stars in clusters (bottom panel) there is a smaller fraction of slow 
rotating stars and an apparent peak at 50 -100 km s _1 . The smooth distribution of vsini 
values for the association members may result from a nearly single values for equatorial 
rotational velocity that is viewed at random inclination, while the cluster distribution may 
be more complex. 

Figure [TU] shows a comparison of the cumulative fractions for the v sin i distributions 
for t he clusters and O B associations, as well as the field (from the subsample selected here 
from lAbt et al\ (120021 ) as discussed above). The field sample has a higher fraction of slowly 
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Fig. 9. — Distribution of v sini's for the studied samples of OB association (top panel) and 
cluster members (lower panel) are shown as red dashed lined histograms. The black solid 
line histograms represent the c ombined sample: st ars in this study plus 143 star members of 
clusters and associations from lDaflon et al\ ( 120071 ). Both studies use the same methodology 
to derive v sin 2. 
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rotating stars (vsini between and 50 km s _1 ) when compared to the OB associations or 
clusters. In addition, there is a clear excess of stars with v sini's between roughly 70 - 130 
km s _1 in the cluster distribution when compared to the OB associations as well as the field. 
In fact, there s eems to be a grad ation from cluster to OB association to field confirming the 
trend found by I Wolff et all (120071 ). A Kolmogorov-Smirnov test between the field star sample 
and the association sample gives 92 percent probability that both samples are drawn from 
distinct populations and 88 percent probability that the cluster and the field are drawn from 
distinct populations. A K-S test between the OB associations and the clusters distributions, 
however, gives only a 50 percent probability that these are drawn from distinct populations. 
Thus, any differences between the distributions of clusters and associations in this study are 
not so clear and may not be statistically significant; larger studies are needed. 



5.3. Runaway Stars 



Few studies in t he litera t ure h ave investigated the distribution of rotational velocities 
in runaway OB stars. iMartinl (120061 ) studied the properties of a population of stars far from 
the Galactic plane and this included a sample of 21 Population I runaway stars. The vsini 
distribution for the runaway stars was found in that study to be broad with no apparent peaks 
in the range v sini = 50 to 200 km s _1 and with a slight decline for values of vsini below 
50 km s _1 (see lMartinll2006l . Fig. 9b). The interpretation was that the projected rotational 



velocity distribution for the runaways was more similar to that of an OB association than 
to the field; one of the main distinctions when comparing with the field is the absence of a 
larger number of slow rotators in the distribution of the runaway sample. 

Runaway stars can be explained by two scenarios: the binary supernova scenario, in 
which a star is ejected from the binary system when its companion turns into a supernova, 
and the dynamical ejection scenario, in which a star is ejected from its parent cluster or 
association due to dynamical processes. These objects are usually iden tified via one of three 
methods: spatial velocities, tangential velocities, or radial velocities. iTetzlaff et al\ (120111 ) 
combined these three methods to identify runaway stars in the HIPPARCOS catalogue. Our 
study has 34 stars identified as runaways in Tetzlaff et al.'s catalogue of runaway candidates. 

The v sin i distribution obtained for the runaway stars in our sample is shown as a 
solid line histogram in Fig. [TTJ Two peaks are evident from a visual inspection of our 
distribution: one corresponding to slow rotating stars (or, v sin i ~ - 50 km s _1 ) and another 
corresponding to higher projected rotational velocities (usini's between 100 - 150 km s _1 ). 
We also show for compari son a hi s togra m representing the combined sample includ ing; the 
runaway stars studied by IMartinl ( 120061 ). Given that the distribution of vsini in iMartin 
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Fig. 10. — Cumulative fractions for the -usinz distributions for the clusters, OB associations 
and the field. There seems to be a gradation from cluster to OB association to field. A K-S 
test between the field star sample and the association sample gives 92 percent probability 
that both samples are drawn from distinct populations and 88 percent probability that the 
cluster and the field are drawn from distinct populations. A K-S test between the OB 
associations and the clusters distributions, however, gives only a 50 percent probability that 
these are drawn from distinct populations. 
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( 120061 ) runaway sample is generally flat, the two v sini peaks observed in the solid line 



histogram remain in the combined sample. 

A K-S test was run on the runaway v sini distribution obtained in this study compared 
to the other 3 samples discussed previously: the field, the OB association and the cluster 
subsamples. The probabilities that both distributions are drawn from the same populations 
are 18 percent, 40 percent and 71 percent, respectively for the field, association and cluster. 
This is an indication that the runaway phenomenon maybe more likely associated with the 
dense cluster environments, as expected from a dynamical ejection scenario. 

However, we note the lack of very massive and dense clusters nearby the Sun, which are 
the main sources of runaways ejected by means of the dynamical ejection scenario. 

As a final note, the presence of a second peak at low v sini (~ -50 km s" 1 ) in 
the runaway distribution in this study, could be related to runaways originating from OB 
associations. As discussed previously, stars in associations have tipically lower v sin i when 
compared to cluster stars. 



6. Conclusions 



High resolution spectroscopic observations and a first characterization of a sample of 350 
OB stars has been carried out. Projected rotational velocities were obtained for 266 stars 
(after rejecting spectroscopic binaries/multiple s ystems) using measu rements of FWHM of He 
I lines and interpolation in a synthetic grid from lDaflon et al\ (120071 ). The vsmi distribution 
obtained for the studied sample has a modest peak at low v sink's (~ - 50 km s" 1 ) but 
it is overall flat for v sini's roughly between - 150 km s -1 ; the number of stars drops for 
higher values of usini. The vsini distribution of our brighter sa mple stars i s simil ar to the 
one obtained from a sample of field stars picked from the work of lAbt et al\ (120021 ) . 



Literature results on membership were used in order to identify subsamples of stars 
belonging to OB associations or clusters. We compared these two groups and found that 
stars members of OB associations and clusters compose two distinct populations. The cluster 
stars tend to have higher wsini's when compared to the OB association subsample which 
could mean that stellar rotation of a population is dictated by the density of the cloud 
in which it forms. Also, when the OB association and cluster populations are compared 
with the field sample, it is found that the latter has a larger fraction of slowest rotators, as 
previously shown by other works. In fact, there seems to be a gradation from cluster to OB 
association to field in v sin i distribution. 
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Fig. 11. — Vsini distribution for the runaway stars in our sample is shown (solid line 
histogram). The distribution has two peaks. A KS-test indicates that the runaway vsini 
distribution is more similar to the cluster distribution. This could be an indication that 
the runaway stars originated from a dynamical ejection scenario. The presence of a second 
peak at low v sin i could be related to runaways ejected from OB associatio ns. A h i stogr am 
representing the combined sample including the runaway stars studied by iMartinl ( 120061 ) is 
also presented for comparison (dashed line histogram). 
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The present sample has 34 stars that were identified as runaway candidates in lTetzlaff et al 



( 120 111 ) catalogue. The vsmi distribution of the runaways sample presents two peaks: one 
for v sin i ~ - 50 km s -1 and another for v sin i ~ 100 - 150 km s" 1 . The K-S test run with 
the runaway stars, OB association, cluster and field samples indicate that the runaway v sin i 
distribution is more likely to be similar with the distribution of the denser environments, 
which could suggest that these stars were ejected through the dynamic ejection mechanism. 
Also, there is a possibility that the low t>sini peak is composed of stars that were ejected 
from OB associations. 
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Table 1. 



HIP 


Spec. Type 


Bin. 


17563 


B3V 


Lcf09, ET08 


17771 


B3V 


ET08 


21575 


B3V 


SB, Lef09 


22663 


B2/B3V 


Asym., Lef09 


25028 


B3V 


SB, ET08 


25066 


B3V 


SB 


25142 


B2 


SB, ET08 


26063 


B3V 


Lef09, ET08 


26213 


B3V 


SB 


28142 


B2V 


SB?, Lef09 


28756 


B2.5V 


Lef09, ET08 


29126 


B1V 


asym: 


29321 


B2V 


SB, Lef09 


31068 


B3V 


SB, Lcf09 


31190 


B2IV 


SB, Lef09, ET08 


31593 


B3V 


Asym.?, Lef09 


31959 


B3V 


SB 


32810 


B6Vnpe 


SB, Lef09, ET08 


33330 


B3V 


SB 


33723 


09V 


SB 


33971 


B1V 


Lef09, ET08 


34579 


B2V 


Lef09, ET08 


34817 


B3V 


Asym., ET08 


35202 


B4V 


SB, ET08 


35611 


B2.5V 


Asym., Lef09, ET08 


35621 


B2V 


asym. 


36363 


B5Vp 


SB, ET08 


37450 


B5V 


SB, ET08 


37502 


B2V 


SB 


37524 


B5V 


SB? 


37668 


B4V 


SB 


37784 


B2V 


SB 


38020 


B1.5IV 


SB, ET08 


38455 


B2.5V 


Lef09, ET08 


39943 


B4V 


ET08 


39992 


B4V 


SB 


40341 


B1.5V 


SB 


40443 


B4V 


SB 


41039 


B1V 


SB ET08 


41250 


B3V 


SB, Lcf09, ET08 


41296 


B2Ve 


ET08 


41515 


B3V 


SB, Lcf09, ET08 


41621 


B2Vne 


SB ET08 


43955 


B2IV 


asym. 


46296 


B2/B3IV 


SB 


47559 


B4V 


SB, ET08 
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Table 1 — Continued 



HIP 


Spec. Type 


Bin. 


4yoyo 


b>4 V 


ob> 


OU / OU 


RW 

DO V 


CP T fifflQ 




B4V 


jd 1 , j-jtiiuy, H/ a uo 


conoo 
OoUoy 


do V 




ooooU 


b>4 V 




a / boy 


b5o V nc 


t .-if no tt'Thq 
Ijeiuy, b/lUo 


oy44y 


do V 


Asym. , Hj 1 Uo 


ouyuo 


"DQT^T" /"\7" 

b>ol V / V 


Obj 


OZoZZ 


dZ.o\ 


Hi 1 Uo 


04 ( iy 


b54 V 


ob 


f; 1x97-1 




JZj 1 UO 


D ( U4Z 


DO V 


bb 


oyo4o 


b>o V 


asym. 


7/1 117 
f 411 ( 


pov 

do V 


cp T7 ,r rriQ 
ob>, bj 1 Uo 


1 A fiQfl 

f 40oU 


DO V 


bb 


770 1 1 
f /oil 


b5o V 


ob>, bj 1 Uo 


77939 


B2/B3V 


eto8 


78004 


B3/B4V 


SB 


78168 


B3V 


SB?, Lef09, ET08 


78821 


B2V 


SB, ET08 


79404 


B2V 


ET08 


80405 


B4V 


SB 


88993 


B1V 


SB 


90804 


B2V 


SB, Lef09, ET08 


91352 


B2V 


SB 


92470 


B2IV 


asym. 


92989 


B8IVs... 


SB, Lef09, ET08 


93225 


B4V 


SB ET08 


93502 


B2V 


SB, Lef09 


93732 


B3V 


SB, Lef09 


99457 


B1V 


SB, Lef09 


100881 


B4V 


SB, ET08 



Note. — The columns are: (1) The HIP- 
PARCOS identification, (2) the spectral type, 
(3) Binarity/multiplicity: We classified the 
star as "asym." when it has an asymetric 
line profile or "SB" when it is a spectro- 
scopic bi nary. Some s tars a re listed as bi- 
naries in Lcfcv re et al ] iboqgh (Lef09) and/or 
lEggleton fc TokovininTboOSl) (ETOS) . 

Note. — Table [T] is published in its entirety 
in the electronic edition of the Astrophysical 
Journal. 



Table 2. 



HIP Spec. Type V Q T eff FWHM usini (Vsini) a(V sin i) N Memb. 

(K) (A) (km s' 1 ) (km s- 1 ) (km s" 1 ) 

A4026A A4388A A447lA A4026A A4388A A447lA 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 



14898 


B5V 


7.03 


-0.41 


14610 




1.0 


0.7 




5 


4 


4 


1 


2 


R 


15188 


B3Ve 


7.96 


-0.53 


17290 


4.2 


3.9 


3.7 


153 


151 


118 


141 


19 


3 


R 


16466 


B4V 


9.32 


-0.51 


16780 


1.7 


1.5 


1.0 


22 


30 




26 


5 


2 


R 


18926 


B3V 


6.45 


-0.62 


19930 


5.7 


5.7 


5.4 


234 


235 


194 


221 


23 


3 




18957 


B3V 


5.31 


-0.5 


16540 


1.8 


1.6 


1.2 


28 


33 


23 


28 


5 


3 




20884 


B3V 


5.53 


-0.48 


16070 


1.4 


1.4 


0.9 


15 




11 


13 


3 


2 


A 


23060 


B2V 


6.13 


-0.71 


23280 


2.1 


1.3 


1.1 


31 


20 




26 


8 


2 


R 


23364 


B3V 


4.81 


-0.61 


19600 


2.5 


2.1 


1.8 


52 


60 


44 


52 


8 


3 




24618 


B2V 


6.53 


-0.59 


18980 


1.6 


1.3 


1.0 


6 


16 




11 


6 


3 




25368 


B3V 


6.42 


-0.59 


18980 


3.0 


2.7 


2.6 


82 


91 


77 


84 


7 


3 


A 


25480 


B4V 


6.62 


-0.6 


19290 


5.6 


5.0 


5.9 


230 


203 


219 


217 


14 


3 


A 


25493 


B2V 


6.73 


-0.6 


19290 


3.4 


3.0 


3.5 


100 


106 


104 


103 


3 


3 


A 


25496 


B3V 


7.19 


-0.52 


17030 


2.2 


1.9 


1.5 


45 


48 


38 


44 


5 


3 


A.R 


25582 


B2V 


6.38 


-0.63 


20260 


1.4 


1.4 


1.1 




21 




21 




1 


A.R 


25751 


B2V 


5.74 


-0.7 


22870 


3.2 


3.0 


3.6 


98 


114 


112 


108 


9 


3 


A.R 


25844 


B3V 


7.63 


-0.57 


18380 


1.9 


1.8 


1.3 


22 




22 


22 


1 


2 




25850 


B2V 


7.95 


-0.68 


22070 


3.4 


3.2 


3.8 


104 


123 


120 


116 


10 


3 


A 


25869 


B2V 


6.20 


-0.61 


19600 


2.1 


1.6 


1.2 


23 


32 




27 


7 


2 


A 


25881 


B3V 


7.56 


-0.52 


17030 


1.8 


1.8 


1.4 


27 




33 


30 


4 


2 


A 


25923 


09V 


4.62 


-0.92 


35300 























26093 


B3V 


5.59 


-0.53 


17290 


3.6 


3.4 


3.5 


118 


129 


109 


118 


10 


3 


C 


26098 


B2V 


6.57 


-0.68 


22070 


3.9 


3.8 


4.3 


135 


151 


145 


143 


8 


3 


A.R 


26166 


B3V 


6.71 


-0.59 


18980 


3.4 


3.8 


3.7 


102 




115 


108 


9 


2 


A 


26258 


09V 


6.87 


-0.88 


32420 


4.0 


4.1 


4.5 


161 


173 


169 


168 


6 


3 


C 


26439 


B4V 


7.09 


-0.49 


16300 


3.0 


2.6 


2.9 


93 


88 


94 


92 


3 


3 


A 


26508 


B2V 


6.81 


-0.64 


20600 


5.7 


5.5 


6.5 


236 


224 


248 


236 


12 


3 


A 


26581 


B3V 


7.55 


-0.45 


15410 


3.3 


3.0 


3.1 


113 


108 


100 


107 


7 


3 


A.R 


26785 


B2V 


7.63 


-0.61 


19600 


2.5 


1.8 


1.6 


48 


47 


34 


43 


8 


3 


A 


26876 


B4V 


8.90 


-0.54 


17550 


5.2 


5.3 


5.8 


203 


217 


214 


211 


7 


3 


A 


27103 


B3V 


6.76 


-0.6 


19290 


3.0 


2.8 


3.4 


80 


99 


100 


93 


11 


3 




27937 


B3V 


6.09 


-0.51 


16780 


1.9 


1.5 


1.3 


30 


28 


28 


29 


1 


3 





Table 2 — Continued 



HIP Spec. Type V Q T eff FWHM usini (Vsini) a(V sini) N Memb. 

(K) (A) (km s' 1 ) (km s- 1 ) (km s" 1 ) 

A4026A A4388A A4471A A4026A A4388A A4471A 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 



28973 


B3V 


6.64 


-0.56 


18100 


2.2 


1.9 


1.8 


41 


51 


49 


47 


6 


3 


A 


29121 


B3Vn 


8.79 


-0.64 


20600 


8.0 


8.9 


8.8 


355 


375 


361 


364 


10 


3 


C 


29127 


B1V 


8.33 


-0.7 


22870 


1.9 


1.4 


1.3 


18 




17 


17 


1 


2 


C 


29201 


BOVe 


8.58 


-0.85 


30480 


5.3 


6.0 


6.4 


233 


255 


261 


249 


15 


3 


R 


29213 


B4V 


7.96 


-0.54 


17550 


4.5 


4.4 


4.9 


165 


174 


171 


170 


5 


3 


R 


29387 


B3V 


8.61 


-0.6 


19290 


4.2 


4.2 


4.6 


150 


166 


154 


157 


8 


3 




29417 


B2V 


5.05 


-0.64 


20600 


1.6 


1.0 


1.0 





3 




2 


2 


2 


A.R 


29429 


B1V 


7.05 


-0.67 


21690 


3.1 


2.5 


3.0 


85 


87 


88 


87 


1 


3 




29446 


B2V 


7.49 


-0.54 


17550 


2.8 


2.6 


3.1 


78 


87 


94 


86 


8 


3 




29678 


B1V 


5.89 


-0.79 


27050 


1.7 


1.1 


1.0 


11 


16 




14 


3 


2 


R 


29771 


B2/B3Ve 


5.96 


-0.63 


20260 


6.1 


6.2 


6.6 


257 


256 


256 


256 


1 


3 




29941 


B2/B3V 


5.49 


-0.58 


18680 


2.6 


2.2 


2.6 


58 


65 


78 


67 


11 


3 




30143 


B1.5Ve 


5.53 


-0.76 


25540 


5.4 


5.8 


6.3 


228 


246 


249 


241 


11 


3 


R 


30382 


B3V 


6.38 


-0.52 


17030 


1.4 


1.2 


0.8 


11 


9 




10 


2 


2 




30468 


B4Ve 


6.12 


-0.57 


18380 


1.9 


1.6 


0.8 


21 


35 




28 


10 


2 




30700 


B4V 


6.49 


-0.44 


15200 


5.5 


5.9 


6.0 


220 


246 


222 


229 


15 


3 


C 


30739 


B3V 


8.80 


-0.6 


19290 


3.2 


3.0 


3.4 


90 


107 


102 


99 


9 


3 




30743 


B4V 


7.49 


-0.54 


17550 


3.1 


3.0 


3.0 


90 


106 


91 


96 


9 


3 




30772 


B2V 


5.04 


-0.63 


20260 


2.6 


2.2 


2.4 


52 


69 


69 


63 


10 


3 


C 


30788 


B4V 


4.46 


-0.49 


16300 


3.2 


2.7 


3.4 


102 


93 


111 


102 


9 


3 




31028 


B4Ve 


7.20 


-0.54 


17550 


3.4 


3.1 


2.9 


110 


111 


91 


104 


12 


3 




31106 


B0.2V 


7.95 


-0.85 


30480 


2.6 


2.8 


3.0 


80 


109 


97 


95 


15 


3 


c 


31305 


BOV 


7.65 


-0.87 


31750 


2.3 


2.5 


2.9 




97 


94 


95 


2 


3 


c 


31411 


B1V 


8.04 


-0.83 


29270 


3.2 


3.2 


3.7 


114 


126 


128 


123 


8 


3 




31436 


B2/B3V 


7.85 


-0.66 


21320 


6.6 


6.4 


6.8 


284 


264 


265 


271 


11 


3 


A 


31824 


B3V 


9.69 


-0.62 


19930 


2.1 


1.6 


1.4 


24 




18 


21 


4 


2 




31875 


B3V 


7.41 


-0.56 


18100 


4.2 


3.9 


4.1 


150 


151 


132 


144 


11 


3 


K 


31955 


B2V 


7.95 


-0.74 


24600 


2.6 


2.2 


2.1 


66 


74 


63 


67 


6 


3 


C 


32007 


B4V 


6.12 


-0.49 


16300 


4.3 


4.4 


4.9 


158 


173 


171 


167 


8 


3 




32084 


B3V 


8.09 


-0.54 


17550 


3.8 


3.6 


3.7 


127 


135 


115 


126 


10 


3 


A 


32112 


B3V 


6.90 


-0.46 


15630 


2.4 


1.9 


1.8 


67 


52 


58 


59 


8 


3 
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HIP Spec. Type V Q T eff FWHM usini (Vsini) a(V sin i) N Memb. 

(K) (A) (km s' 1 ) (km s- 1 ) (km s" 1 ) 

A4026A A4388A A4471A A4026A A4388A A4471A 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 



32454 


B4V 


8.24 


-0.54 


17550 


5.2 


5.9 


6.1 


204 


242 


228 


225 


19 


3 




33007 


B4V 


7.43 


-0.49 


16300 


4.3 


4.6 


4.7 


157 


182 


160 


166 


14 


3 


A 


33182 


B2/B3V 


8.80 


-0.51 


16780 


1.4 


1.2 


0.9 


11 


9 


9 


10 


1 


3 




33208 


B3V 


8.84 


-0.52 


17030 


4.8 


4.1 


4.8 


183 


160 


165 


169 


12 


3 


A 


33211 


B3V 


9.14 


-0.56 


18100 


2.6 


2.3 


2.2 


62 


74 


65 


67 


6 


3 


A 


33288 


B3V 


8.23 


-0.57 


18380 


3.8 


3.5 


3.4 


125 


135 


104 


121 


15 


3 




33457 


B3V 


9.58 


-0.54 


17550 


3.7 


3.5 


3.8 


122 


131 


123 


125 


5 


3 




33490 


B3V 


7.98 


-0.53 


17290 


3.7 


3.3 


3.6 


122 


121 


113 


119 


5 


3 


R 


33492 


B2.5V 


6.23 


-0.57 


18380 


2.7 


2.2 


2.7 


66 


67 


81 


71 


8 


3 




33523 


B2V 


8.83 


-0.66 


21320 


4.5 


4.8 


4.8 


166 


196 


166 


176 


17 


3 


A 


33554 


B2/B3V 


8.54 


-0.55 


17820 


4.3 


4.4 


4.6 


158 


173 


156 


162 


9 


3 




33575 


B2V 


5.58 


-0.58 


18680 


2.6 


2.0 


2.0 


59 


54 


56 


57 


3 


3 




33591 


B3V 


6.39 


-0.5 


16540 


1.3 


1.2 


0.8 


10 


12 




11 


1 


2 




33611 


B2V 


7.17 


-0.66 


21320 


1.7 


1.1 


1.0 


6 


7 




6 


1 


2 


A 


33635 


B3V 


8.71 


-0.5 


16540 


1.9 


1.5 


1.3 


36 


30 


27 


31 


5 


3 




33663 


B3V 


8.80 


-0.58 


18680 


2.2 


1.9 


1.9 


38 


52 


54 


48 


9 


3 




33703 


B3V 


6.30 


-0.47 


15840 


3.4 


3.2 


3.8 


113 


117 


124 


118 


5 


3 




33708 


B3V 


8.30 


-0.5 


16540 


6.1 


6.7 


6.6 


256 


275 


254 


262 


11 


3 




33769 


B2/B3Ve 


7.82 


-0.6 


19290 


6.8 




7.0 


294 




272 


283 


16 


2 


A 


33814 


B3V 


8.09 


-0.65 


20960 


2.8 


2.2 


2.4 


66 


67 


71 


68 


2 


3 


A 


33836 


09V 


7.68 


-0.89 


33110 




6.2 


7.6 




265 


318 


291 


37 


2 




33846 


B3Ve 


6.94 


-0.58 


18680 


5.0 


5.5 


5.3 


195 


225 


191 


204 


18 


3 


A 


34041 


B2/B3V 


6.85 


-0.6 


19290 


3.0 


2.4 


3.1 


79 


76 


90 


82 


7 


3 


A 


34133 


BOV 


7.34 


-0.82 


28690 


1.2 


1.0 


1.1 




9 


5 


7 


3 


2 


C 


34213 


B3V 


9.38 


-0.63 


20260 


1.0 


1.1 


1.1 


2 


8 





3 


4 


3 




34248 


B3V 


6.33 


-0.52 


17030 


1.5 


1.1 


0.8 


15 






15 




1 




34325 


B1V 


7.66 


-0.78 


26530 


1.1 


1.0 


1.0 


2 




3 


3 





2 




34339 


B3V 


5.78 


-0.56 


18100 


4.3 


4.3 


4.7 


158 


169 


162 


163 


5 


3 




34350 


B4V 


6.47 


-0.45 


15410 


2.0 


1.6 


1.3 




33 


35 


34 


1 


2 




34395 


B2V 


8.72 


-0.69 


22470 


2.8 


2.1 


2.4 


72 


67 


69 


69 


3 


3 


A 


34478 


B3V 


9.00 


-0.6 


19290 


2.1 


1.8 


1.9 




44 


49 


47 


3 


2 
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HIP Spec. Type V Q T eff FWHM usini (Vsini) a(V sin i) N Memb. 

(K) (A) (km s' 1 ) (km s- 1 ) (km s" 1 ) 

A4026A A4388A A4471A A4026A A4388A A4471A 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 



34489 


B2V 


6.65 


-0.65 


20960 


3.3 


2.9 


3.1 


96 


104 


90 


96 


7 


3 


A 


34499 


B2V 


8.75 


-0.66 


21320 


1.9 


1.3 


1.1 


14 


16 




15 


2 


2 


A 


34519 


B2V 


7.47 


-0.72 


23710 


3.8 


3.9 


4.1 


135 


154 


139 


143 


10 


3 




34562 


B2V 


8.27 


-0.55 


17820 


1.9 


1.5 


1.3 


25 


30 


25 


27 


3 


3 




34601 


B2V 


7.31 


-0.62 


19930 


4.8 


4.4 


4.7 


186 


178 


160 


175 


13 


3 


A 


34669 


B4V 


7.42 


-0.48 


16070 


1.9 


1.6 


1.4 


37 


33 


37 


35 


2 


3 


C 


34878 


B3V 


8.99 


-0.59 


18980 


3.3 


2.6 


2.9 


95 


89 


86 


90 


4 


3 




34894 


B3V 


8.49 


-0.6 


19290 


3.5 


2.9 


3.1 


106 


101 


93 


100 


7 


3 




34983 


B3V 


7.92 


-0.58 


18680 


2.0 


1.6 


1.3 


26 


33 


17 


25 


8 


3 




35083 


B3V 


5.34 


-0.52 


17030 


1.4 


1.5 


1.2 




27 


19 


23 


5 


2 


C 


35208 


B3V 


7.55 


-0.6 


19290 


4.2 


4.1 


4.5 


150 


164 


147 


153 


9 


3 




35226 


B2IV-V 


5.01 


-0.57 


18380 


2.7 


2.3 


2.6 


68 


70 


77 


72 


5 


3 


C 


35413 


B3V 


8.60 


-0.49 


16300 


1.7 


1.6 


1.3 


26 


35 


31 


31 


4 


3 


A 


35461 


B2V 


6.80 


-0.61 


19600 


3.3 


2.8 


3.3 


93 


99 


96 


96 


3 


3 


C 


35493 


09V 


8.79 


-0.88 


32420 


2.0 


1.6 


1.4 


46 


45 


30 


41 


9 


3 


c 


35609 


B3V 


6.57 


-0.52 


17030 


5.0 


4.6 


5.2 


193 


184 


184 


187 


5 


3 




35683 


B4V 


8.40 


-0.51 


16780 


3.3 


2.9 


3.4 


108 


103 


109 


107 


3 


3 




35707 


09V 


6.40 


-0.9 


33820 























36096 


B2V 


8.85 


-0.6 


19290 


4.4 


4.2 


4.8 


161 


166 


163 


163 


3 


3 




36143 


B2IV-V 


5.88 


-0.57 


18380 


4.3 


4.2 


4.7 


156 


166 


159 


160 


5 


3 




36320 


B3V 


6.62 


-0.49 


16300 


3.9 


3.8 


4.0 


138 


145 


132 


138 


7 


3 




36582 


B4V 


6.65 


-0.48 


16070 


2.0 


1.8 


1.4 


44 


44 


35 


41 


5 


3 




36615 


B1V 


8.82 


-0.78 


26530 


1.4 


0.9 


0.9 


2 


2 




2 





2 




36944 


B3V 


8.62 


-0.6 


19290 


3.6 


2.7 


3.0 


110 


96 


89 


98 


11 


3 


A 


36972 


B3V 


8.73 


-0.6 


19290 


4.5 


4.4 


4.6 


168 


176 


155 


166 


11 


3 


A 


37034 


B3IV 


7.20 


-0.6 


19290 


2.6 


2.0 


1.9 


55 


53 


51 


53 


2 


3 




37044 


B4V 


8.45 


-0.54 


17550 


6.0 


6.9 


6.6 


249 


285 


252 


262 


20 


3 




37245 


B4/B5V 


8.50 


-0.55 


17820 


2.7 


2.2 


2.2 


68 


65 


68 


67 


2 


3 


R 


37297 


B2.5V 


4.83 


-0.51 


16780 


2.9 


2.4 


2.7 


84 


77 


85 


82 


5 


3 


C 


37304 


B6V 


6.77 


-0.44 


15200 


3.7 


3.8 


3.8 


129 


143 


127 


133 


9 


3 




37439 


B3V 


8.01 


-0.49 


16300 


2.6 


2.2 


2.3 


72 


66 


73 


70 


4 


3 
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Spec. Type 


V 




1 eff 




FWHM 






v sin % 




(Vsini) a{V sin i) 


1N 


ivicmD 










CW\ 
(K) 




(A) 






[Km s j 




(km s 1 ) (km s 


















A4026A A4388A A4471A A4026A 


\ A QCfi A 


\ A A 71 A 










(^ \ 


(r>\ 
( 2 ) 


(3j 






(6) 


(7) 


(8) 


(9) 


(lu; 


(A 1 1 

(. 1J -J 


(12) (13) 




(14) 


(lb) 


37597 


B3V 


7.64 


-0.54 


17550 


1.1 


1.4 


1.0 




22 




22 




1 




37803 


B3IV 


6.53 


-0.59 


18980 


1.8 


2.0 


1.1 


9 




8 


9 


1 


2 


C 


37995 


B1/B2V 


5.87 


-0.68 


22070 


2.4 


1.8 


1.9 


48 


51 


50 


50 


2 


3 


R 


38028 


B3V 


6.98 


-0.63 


20260 


3.0 


2.6 


3.3 


77 


87 


96 


86 


9 


3 




38457 


B3V 


8.26 


-0.47 


15840 


3.5 


2.9 


2.9 


118 


104 


92 


105 


13 


3 




38593 


B2V 


5.46 


-0.6 


19290 


2.7 


2.0 


2.3 


61 


58 


66 


62 


4 


3 




38716 


BOV 


10.68 


-0.85 


30480 


1.7 


1.2 


1.3 


19 


26 


22 


22 


3 


3 


C 


38727 


B3V 


7.99 


-0.6 


19290 


3.7 


3.3 


3.7 


121 


122 


111 


118 


6 


3 




38795 


B2V 


6.77 


-0.64 


20600 


2.4 


1.9 


1.9 


45 


53 


47 


48 


4 


3 


A 


38858 


B3V 


7.28 


-0.53 


17290 


3.8 


3.5 


3.5 


129 


131 


109 


123 


12 


3 




38896 


B3Ve 


7.24 


-0.55 


17820 


2.4 


2.1 


2.0 


54 


61 


60 


59 


4 


3 




38942 


B4V 


7.47 


-0.48 


16070 


2.9 


2.7 


2.9 


90 


94 


93 


92 


3 


3 




39014 


B4V 


5.96 


-0.52 


17030 


4.1 


3.9 


4.2 


144 


152 


140 


145 


6 


3 




39063 


B2/B3V 


7.41 


-0.51 


16780 


1.8 


1.6 


1.4 


27 


31 


35 


31 


4 


3 




39138 


B3V 


4.80 


-0.5 


16540 


1.7 


1.3 


0.9 


23 


15 




19 


6 


2 




39238 


B4V 


6.27 


-0.52 


17030 


3.0 


2.7 


3.1 


91 


95 


97 


95 


3 


3 




39446 


B4V 


8.55 


-0.54 


17550 


2.9 


2.9 


2.9 


82 


105 


90 


92 


11 


3 




39483 


B3V 


7.61 


-0.44 


15200 


3.3 


2.4 


3.2 


114 


78 


103 


99 


18 


3 




39540 


B1V 


7.81 


-0.78 


26530 


1.3 


1.0 


0.9 




4 


4 


4 


1 


2 




39613 


B3V 


7.05 


-0.56 


18100 


4.5 


4.3 


5.0 


168 


170 


177 


172 


4 


3 




39774 


B3V 


8.14 


-0.62 


19930 


2.0 


1.4 


1.2 


19 


25 




22 


4 


2 




39782 


B3V 


8.64 


-0.6 


19290 


2.3 


2.0 


2.3 




55 


67 


61 


8 


2 




39880 


B4V 


8.14 


-0.52 


17030 


2.5 


2.2 


2.2 


61 


64 


68 


64 


3 


3 




40077 


B3V 


5.81 


-0.51 


16780 


2.6 


2.2 


2.7 


68 


68 


85 


74 


10 


3 




40265 


B3V 


7.53 


-0.64 


20600 


3.1 


2.6 


2.7 


83 


90 


78 


84 


6 


3 




40268 


B2/B3V 


7.34 


-0.54 


17550 




7.1 






293 




293 




1 


C 


40299 


B2V 


6.48 


-0.58 


18680 


3.9 


3.8 


4.1 


132 


148 


133 


137 


9 


3 




40366 


B3V 


6.57 


-0.48 


16070 


2.9 


2.7 


2.9 


92 


92 


92 


92 





3 




40629 


B3V 


8.70 


-0.6 


19290 


3.9 


3.9 


4.1 


127 


153 


132 


137 


14 


3 




41323 


B3V 


5.42 


-0.51 


16780 


2.0 


1.7 


1.5 


38 


39 


36 


38 


1 


3 




41463 


B2V 


6.66 


-0.54 


17550 


3.0 


2.5 


2.6 


88 


84 


80 


84 


4 


3 


R 
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HIP Spec. Type V Q T eff FWHM usini (Vsini) a(V sin i) N Memb. 

(K) (A) (km s' 1 ) (km s- 1 ) (km s" 1 ) 
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41640 


B4V 


6.68 


-0.46 


15630 


1.8 


1.6 


1.3 


35 


32 


31 


33 


2 


3 




41680 


B4V 


9.08 


-0.48 


16070 


2.2 


1.9 


1.9 


51 


51 


61 


54 


6 


3 




41737 


B4IV 


6.29 


-0.49 


16300 


3.6 


3.8 


4.1 


124 


144 


135 


134 


10 


3 




41823 


B3V 


6.98 


-0.6 


19290 


3.2 


3.5 


3.5 


92 


132 


104 


109 


21 


3 


R 


41862 


B3Ve 


9.49 


-0.56 


18100 


6.4 


6.3 


6.0 


273 


261 


227 


254 


24 


3 




41970 


B2.5V 


6.46 


-0.54 


17550 


2.7 


2.1 


2.5 


73 


63 


76 


71 


7 


3 




42038 


B3V 


6.79 


-0.52 


17030 


2.1 


1.9 


1.9 


42 


52 


57 


51 


8 


3 


R 


42357 


B4V 


8.69 


-0.54 


17550 


1.2 


1.1 


0.8 


4 


6 




5 


1 


2 


C 


42595 


B2IV 


6.93 


-0.71 


23280 


4.7 


5.0 


5.2 


183 


205 


189 


192 


11 


3 




42653 


B3V 


6.69 


-0.49 


16300 


4.8 


4.3 


4.7 


183 


167 


162 


171 


11 


3 


A 


42698 


B3V 


8.28 


-0.54 


17550 


3.9 


3.8 


4.0 


134 


146 


128 


136 


9 


3 


A 


42868 


B3IV 


7.21 


-0.53 


17290 


3.6 


3.3 


3.4 


120 


124 


108 


117 


8 


3 




42908 


B1.5V 


7.32 


-0.76 


25540 


2.5 


3.0 


3.7 




115 


120 


118 


3 


2 


C 


43114 


B4V 


6.32 


-0.47 


15840 


4.0 


3.6 


3.5 


145 


134 


112 


130 


17 


3 


K 


43285 


B3V 


7.30 


-0.49 


16300 


3.0 


2.9 


3.1 


94 


101 


98 


98 


3 


3 


A 


43464 


B1.5V 


7.80 


-0.73 


24150 


3.4 


3.0 


3.2 


110 


114 


98 


107 


9 


3 


C 


43473 


B3V 


7.69 


-0.6 


19290 


3.6 


3.4 


3.6 


112 


127 


107 


115 


10 


3 




43520 


B3V 


6.36 


-0.49 


16300 


3.4 


3.5 


3.4 


113 


130 


108 


117 


11 


3 


A 


43699 


B4V 


8.20 


-0.48 


16070 


5.4 


4.4 


5.4 


214 


176 


195 


195 


19 


3 




44251 


B6Vn 


7.26 


-0.48 


16070 


5.2 


4.7 


5.2 


207 


189 


186 


194 


11 


3 


K 


44509 


B3IV/V 


6.43 


-0.53 


17290 


1.9 


1.5 


1.4 


26 


29 


32 


29 


3 


3 




44996 


B4V 


6.82 


-0.46 


15630 


1.9 


1.9 


1.5 


42 


49 


44 


45 


4 


3 


A 


45044 


B3/B4V 


7.46 


-0.58 


18680 


3.9 


3.9 


4.1 


133 


152 


130 


138 


12 


3 




45094 


B4V 


8.41 


-0.53 


17290 


2.5 


2.5 


3.0 




82 


94 


88 


8 


3 




46224 


B4V 


8.11 


-0.51 


16780 


3.0 


2.7 


3.2 


89 


94 


102 


95 


7 


3 


K 


46760 


B2V 


7.72 


-0.72 


23710 


1.8 


1.3 


1.2 


17 


23 




20 


4 


2 


K 


47137 


B3V 


8.11 


-0.47 


15840 


4.5 


4.7 


4.3 


168 


190 


143 


167 


24 


3 




48128 


B2V 


8.64 


-0.63 


20260 


3.2 


3.0 


3.5 


88 


109 


103 


100 


11 


3 




48469 


B1IV 


6.49 


-0.84 


29860 


2.2 


1.8 


1.7 


58 


61 


53 


57 


4 


3 


K 


48782 


B3V 


6.18 


-0.53 


17290 


2.9 


2.7 


3.0 


84 


91 


92 


89 


5 


3 




48835 


B3V 


6.05 


-0.59 


18980 


4.1 


3.8 


4.4 


141 


149 


147 


146 


4 


3 


R 
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Spec. Type 


V 




1 eff 




FWHM 






v sin % 




(Vsini) a{V sin i) 


1N 


ivicmD. 














(A) 






[Km s j 




(km s 1 ) (km s 


















A4026A A4388A A4471A A4026A 


\ A QCfi A 


\ A A *71 A 










(-\\ 

W 






(A \ 


(5) 


(6) 


(7) 


(8) 


(9) 


(1UJ 


(11) 


(12) (13) 




A\ 

(14) 


(15) 


49201 


B2V 


7.70 


-0.72 


23710 


3.7 


3.7 


3.6 


126 


145 


113 


128 


16 


3 




50067 


B2V 


6.41 


-0.6 


19290 


1.5 


1.1 


0.8 


5 


3 




4 


1 


2 




50126 


B2/B3IV 


7.68 


-0.6 


19290 


1.6 


1.2 


1.1 


4 




6 


6 


1 


2 




50135 


B4V 


7.48 


-0.52 


17030 


2.4 


2.0 


1.9 


61 


58 


56 


58 


2 


3 


C 


52202 


B4V 


8.00 


-0.5 


16540 


4.4 


4.2 


4.4 


164 


163 


146 


158 


10 


3 




52444 


09V 


8.36 


-0.91 


34550 























52766 


B4V 


7.50 


-0.5 


16540 


1.9 


1.8 


1.8 




46 


53 


50 


5 


2 




52868 


B3V 


7.81 


-0.58 


18680 


4.1 


3.8 


4.2 


140 


147 


136 


141 


6 


3 




52977 


B3V 


7.20 


-0.5 


16540 


4.3 


4.4 


4.7 


157 


173 


162 


164 


8 


3 




53018 


B4V 


7.80 


-0.5 


16540 


1.4 


1.1 


0.7 


13 


6 




10 


5 


3 




53057 


B4V 


7.47 


-0.5 


16540 


1.5 


1.4 


1.0 


16 




13 


14 


2 


2 




53686 


08/09 


8.57 


-0.91 


34550 























54175 


09V 


7.63 


-0.9 


33820 























54930 


B0.5IVn 


8.81 


-0.89 


33110 




7.6 






326 




326 




1 




55051 


B1V 


7.39 


-0.75 


25060 


3.5 


3.4 


3.7 


120 


135 


120 


125 


9 


3 




55078 


09V 




-0.72 


23710 


2.3 




1.6 


48 




36 


42 


8 


2 




55938 


B3V 


7.65 


-0.55 


17820 


2.6 


2.4 


2.8 


63 


77 


85 


75 


11 


3 




55977 


B3V 


10.60 


-0.62 


19930 


6.8 


7.3 




293 


303 




298 


7 


2 




57848 


B4V 


7.19 


-0.48 


16070 


1.4 


1.4 


1.1 


16 


22 


21 


20 


4 


3 




58128 


B2Ve 


7.98 


-0.57 


18380 


5.6 


5.4 


5.4 


228 


222 


198 


216 


16 


3 




58326 


B3V 


5.55 


-0.56 


18100 


3.8 


3.7 


4.4 


126 


144 


145 


138 


10 


3 




59288 


09V 


8.18 


-0.91 


34550 























59830 


B3V 


8.35 


-0.57 


18380 


2.5 


2.2 


2.2 


58 


67 


66 


64 


5 


3 


C 


60429 


B0O9V 


8.71 


-0.84 


29860 


2.8 


2.5 


2.8 


94 


95 


91 


94 


2 


3 




62327 


B3V 


4.61 


-0.51 


16780 


1.7 


1.5 


1.2 


22 


26 


20 


22 


3 


3 


A 


63517 


B2V 


9.88 


-0.72 


23710 


3.9 


3.6 


4.1 


138 


144 


136 


139 


4 


3 




64716 


B1/B2V 


8.81 


-0.75 


25060 


5.1 


5.5 


6.0 


214 


229 


234 


225 


11 


3 


A 


67279 


B2V 


7.82 


-0.66 


21320 


2.8 


2.5 


3.2 


69 


84 


94 


82 


13 


3 




67969 


B3V 


8.25 


-0.6 


19290 


3.5 


3.7 


3.7 


106 


140 


113 


120 


18 


3 




68124 


B2/B3IV 


6.93 


-0.58 


18680 


3.9 


3.9 


4.4 


130 


151 


143 


142 


11 


3 




68829 


B3V 


8.74 


-0.5 


16540 


0.9 


0.7 


0.7 














1 
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Spec. Type 


i/ 

V 




1 eff 




FWHM 






v sin % 




(Vsini) a{V sin i) 


1N 


ivicniL 










(KJ 




(A) 






[Km s j 




(km s 1 ) (km s 


















A4026A A4388A A4471A A4026A 


\ A QQQ A 


















I A\ 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(1!) 


(12) (13) 




(14J 


(15) 


68862 


B2V 


4.34 


-0.63 


20260 


2.0 


1.4 


1.2 


17 


23 


9 


16 


7 


3 


A 


68992 


B5IV/V 


9.42 


-0.51 


16780 


2.7 


2.6 


2.6 


76 


87 


81 


81 


6 


3 




69617 


B2V 


9.55 


-0.75 


25060 


2.8 


2.7 


2.7 


80 


100 


82 


87 


11 


3 




69640 


B1V: 


9.97 


-0.78 


26530 


2.9 


2.7 


3.3 


88 


102 


105 


98 


9 


3 




70477 


B4V 


8.60 


-0.54 


17550 


3.9 


3.0 


3.9 


137 


108 


124 


123 


14 


3 




70506 


B1V 


8.98 


-0.77 


26030 


1.8 


1.3 


1.1 


20 


22 




21 


1 


2 




71666 


B3IV 


9.29 


-0.53 


17290 


3.0 


2.5 


3.0 


88 


81 


92 


87 


5 


3 




71763 


B4V 


10.11 


-0.54 


17550 


3.7 


3.6 


3.8 


125 


137 


119 


127 


9 


3 




73494 


B4V 


6.99 


-0.54 


17550 


1.2 


1.0 


0.7 


3 


3 




3 


1 


2 




73624 


B3V 


5.43 


-0.54 


17550 


1.6 


1.3 


0.8 


15 


19 




17 


3 


2 




73881 


B2/B3V 


6.47 


-0.57 


18380 


3.9 


3.9 


4.2 


132 


152 


135 


140 


10 


3 




74110 


B3V 


6.82 


-0.53 


17290 


1.8 


1.4 


1.1 


22 


24 


14 


20 


5 


3 




74784 


B3V 


8.00 


-0.54 


22870 


5.5 


5.7 


6.0 


227 


238 


231 


232 


6 


3 


C 


75091 


B3V 


6.32 


-0.54 


17550 


3.2 


3.1 


3.4 


97 


111 


106 


105 


7 


3 




75304 


B4V 


4.52 


-0.51 


16780 


3.9 




4.3 


137 




145 


141 


6 


2 


A 


75959 


B3V 


6.38 


-0.6 


19290 


1.3 


1.1 


0.9 




8 




8 




1 


R 


76126 


B3V 


5.49 


-0.66 


21320 


4.8 




5.8 


189 




216 


203 


19 


2 




77859 


B2V 


5.40 


-0.56 


18100 


5.8 


5.8 


6.5 


238 


238 


248 


241 


6 


3 


A 


78933 


B1V 


3.95 


-0.78 


26530 


2.9 


2.7 


3.1 


88 


102 


96 


95 


7 


3 


A 


80461 


B3/B4V 


6.78 


-0.57 


18380 


3.4 


3.1 


3.7 


102 


114 


115 


111 


7 


3 


A 


80815 


B3V 


4.78 


-0.61 


19600 


4.5 


4.4 


4.8 


168 


174 


165 


169 


4 


3 


A 


81214 


B3V 


8.35 


-0.64 


20600 


2.9 


2.4 


2.8 


74 


78 


81 


78 


3 


3 




81266 


B0.2V 


2.81 


-0.84 


29860 


1.1 


0.7 


0.8 


4 




1 


3 


2 


2 


A 


81972 


B3V 


5.64 


-0.55 


17820 


4.5 


4.4 


4.7 


165 


177 


159 


167 


9 


3 


A 


82034 


B3V 


7.53 


-0.6 


19290 


2.0 


2.0 


1.9 




57 


51 


50 


9 


2 




82254 


B4V 


6.81 


-0.44 


15200 


3.5 


4.0 


3.9 


123 


153 


129 


135 


16 


3 




83506 


B2V 


8.83 


-0.61 


19600 


4.9 


5.1 


5.3 


190 


208 


190 


196 


10 


3 




83509 


B2V 


8.32 


-0.65 


20960 


4.1 


3.9 


4.6 


141 


151 


156 


149 


8 


3 




83635 


B1V 


5.64 


-0.78 


26530 


3.2 


3.1 


3.7 


108 


122 


121 


117 


8 


3 


R 


83861 


B2V 


8.73 


-0.78 


26530 


3.3 


3.2 


3.7 


111 


124 


123 


119 


7 


3 




84435 


B3V 


8.68 


-0.53 


17290 


2.7 


2.3 


2.6 


75 


69 


81 


75 


6 


3 
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Spec. Type 


V 


Q 


T „ „ 




FWHM 

(A) 






v sin i 
(kin s ^ ) 




(V sin i) 
^Km s j 


cry v sin ij 
^Kin s j 


IN 


Memo. 












A4026A A4388A A4471A A4026A 




\ A A 71 A 












V 2 ) 




(4) 




(6) 


(7) 


(8) 


(9) 


(-\ c\\ 




(LI) 


(13) 


(14J 


(-\ ^\ 


85720 


BOV 


10.31 


-0.88 


32420 


1.5 


1.1 


1.2 




15 


15 


15 





3 




86349 


B1V 


9.04 


-0.74 


24600 


3.3 


3.1 


3.7 


106 


121 


118 


115 


8 


3 




86508 


B4V 


7.24 


-0.53 


17290 


3.3 


3.3 


3.8 


102 


121 


122 


115 


11 


3 


C 


86951 


B3V 


8.45 


-0.57 


18380 


3.6 


3.5 


4.1 


118 


134 


131 


127 


9 


3 




86954 


B4 


6.84 


-0.55 


17820 


2.2 


1.7 


1.6 


42 


40 


41 


41 


1 


3 


c 


87218 


B3V 


8.59 


-0.49 


16300 


4.1 


4.1 


4.6 


145 


159 


158 


154 


8 


3 




87508 


B2/B3V 


8.59 


-0.56 


18100 


3.6 


3.5 


3.9 


114 


130 


122 


122 


8 


3 




88201 


B3V 


8.07 


-0.6 


19290 


3.7 


3.6 


3.9 


118 


139 


120 


126 


12 


3 


R 


88857 


B3V 


7.67 


-0.53 


17290 


A O 

4.Z 


A A 

4.4 


o.y 




173 


125 


150 


24 


3 




89551 


B2V 


7.57 


-0.72 


23710 


1.9 


1.3 


1.3 


21 


20 


15 


19 


3 


3 




89902 


B2V 


6.97 


-0.72 


23710 


1.9 


1.4 


1.0 


17 


27 




22 


7 


2 


R 


90676 


B2V 


6.69 


-0.58 


18680 


1.4 


1.0 


0.8 


4 




2 


3 


1 


2 




91038 


B1V 


8.70 


-0.78 


26530 


1.7 


1.2 


1.1 


12 


18 




15 


4 


2 




91918 


B2.5V 


4.84 


-0.58 


18680 


1.9 


1.4 


1.2 


22 


22 




22 





2 




92393 


B3V 


6.67 


-0.59 


18980 


1.6 


1.4 


1.2 




21 


12 


16 


6 


2 




92904 


B2V 


7.35 


-0.66 


21320 


2.8 


2.6 


2.9 


71 


88 


85 


81 


9 


3 




92957 


B3V 


8.03 


-0.57 


18380 


4.3 


4.5 


4.8 


155 


180 


167 


167 


12 


3 




93996 


B2Ve 


5.57 


-0.61 


19600 


3.2 


2.5 


3.0 


89 


80 


87 


86 


5 


3 




94385 


B3V 


5.36 


-0.51 


16780 


3.8 


3.7 


4.0 


129 


140 


131 


133 


6 


3 


R 


94513 


B2V 


10.19 


-0.71 


23280 


2.0 


1.6 


1.4 


26 




25 


26 


1 


2 




97162 


B2V 




-0.64 


20600 


1.9 




1.5 


10 




28 


19 


13 


2 




97680 


B3V 


10.19 


-0.55 


17820 


2.8 


2.5 


3.0 


77 


82 


91 


83 


7 


3 


R 


100170 


B2V 


8.83 


-0.68 


22070 


2.3 


1.8 


1.7 


40 


49 


43 


44 


5 


3 




101909 


B3V 


5.98 


-0.59 


18980 


4.0 


3.9 


4.4 


139 


151 


144 


145 


6 


3 


R 



Note. — The columns arc: (1) HIPPARCOS identification; (2) spectral type; (3) apparent magnitude V (4) value of the Q 
parameter; (5) effective temperature T e ff, (6, 7, 8) full width at half maximum in A of the three He I lines (A4026, A4388 and 
A4471 A); (9, 10, 11) -usini of the same He I lines; (12) mean usin i, (13) standard deviation of the tisini between the availbalc 
measures; (14) the number of He I lines used, and (15) the membership classification ('A' for associations, 'C for clusters and 



'R' for runaway stars). All the velocities are in km s 1 



Note. — Table [2] is published in its entirety in the electronic edition of the Astrophysical Journal. A portion is shown here 
for guidance regarding its form and content. 



